Mycotoxins are toxic compounds produced by fungi. When one mycotoxin is detected, one should suspect that others also are present in a contaminated feed ingredient or finished feeds. The toxicity and clinical signs observed in animals when more than one mycotoxin is present in feed are complex and diverse. Some mycotoxins, such as the combination of aflatoxin with either ochratoxin A or T-2 toxin, interact to produce synergistic toxicity in broiler chicks. The effects observed during multiple mycotoxin exposure can differ greatly from the effects observed in animals exposed to a single mycotoxin. For example, fatty livers in poultry are used for presumptive diagnostic identification of aflatoxicosis. However, simultaneous presence of ochratoxin A prevents fatty livers. Of the mycotoxin combinations that have been investigated in poultry and swine, the aflatoxin + ochratoxin A and aflatoxin + T-2 toxin interactions appear to be the most toxic.
Introduction
Mycotoxins are secondary metabolites of fungi that can be toxic in animals or animal models. Aflatoxin is the most widely recognized mycotoxin due to its carcinogenic potential and widespread occurrence. However, at least 200 additional fungal metabolites have sufficient toxicity to be classified as mycotoxins.
Some data on the toxicological effects of individual mycotoxins have been available for some time (Smith and Hamilton, 1970; Wyatt et al., 1973; Huff et al., 1974 Huff et al., , 1980 Huff et al., , 1981  1 Presented as an invited paper in a symposium on Poisonous Plants and Animal Toxicoses at the 79th Annu. Mtg. of the Am. Soc. of Anita. Sci., July 31, 1987, Utah State Univ., Logan.
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SARS, Vet. (Smith and Hamilton, 1970) . Ochratoxin A is primarily a nephrotoxin in broiler chickens (Huff et al., 1974 (Huff et al., , 1975 . When these two mycotoxins were fed simultaneously to broiler chicks, toxicity was synergistic ( (Huff and Doerr, 1981) . One presumptive diagnostic lesion of aflatoxicosis, an increase in liver lipid, was absent when ochratoxin A was present (Table 2 ). This interaction between aflatoxin and ochratoxin A demonstrates the complexity of interactions in both synergistic and altered clinical signs.
Citrinin + Ocbratoxin A Interaction In
Poultry. Citrinin, like ochratoxin A, is a nephrotoxin in poultry (Ames et al., 1976) . When citrinin and ochratoxin A were fed simultaneously to young broiler chicks, the resulting interaction was antagonistic (Table 3) . A dramatic increase in water consumption and excretion is useful as a diagnostic index for citrinin. However, when ochratoxin A was present in the feed, this effect of citrinin was reduced (Table 4) , as reported by Manning et al. (1985) . Therefore, a specific and important diagnostic index of citrinin mycotoxicosis was considerably altered when ochratoxin A was a co-contaminant. Aflatoxin § Ocbratoxin A Interaction in b'C'dvalues within a column with different superscript letters differ (P < .05). Values represent the mean +-SEM of six replicates of eight broilers per replicate (Manning et al., 1985) . evalue represents a significant (P < .05) interaction.
Swine. The effects that we have observed in our studies of mycotoxin interaction in swine have been different from those observed in poultry. The effects of feeding these two mycotoxins simultaneously to swine are severe (Table 5) . The interaction between aflatoxin and orchratoxin A is additive in swine.
Discussion
Our laboratory has investigated a number of mycotoxin interactions (Table 6 ). Discussion of all these mycotoxin interactions is beyond the scope of this presentation. The most toxic combinations for poultry are aflatoxin with either ochratoxin A or T-2 toxin. Although we have fewer data for swine than for poultry, these combinations also are, to date, the most toxic in swine. But in swine, the aflatoxin + ochratoxin A and aflatoxin + T-2 toxin interactions were not synergistic. In poultry, body weight of controls increased by 15-fold compared with a twofold increase in swine. This difference in growth rate for short-term studies makes weight gain less sensitive as an indicator in swine than in poultry.
Mycotoxin interactions may result in synergistic, additive and antagonistic toxicity. Interactions are complex and can alter clinical signs, resulting in a set of diagnostic character- istics that differ from the sum of the individual effects. This fact makes field diagnosis of mycotoxin interactions difficult and emphasizes the need to characterize mycotoxin interactions fully so that they can be recognized in the field. The level of a particular mycotoxin that produces a certain effect in the field can be much lower than the level that produces the same effect in the laboratory. This is attributable to environmental, social and other stressors that exist in the field. This difference in minimal toxic concentration also may be due partly to the complexity of the total mycotoxin exposure of the producing animal. When a given mycotoxin is found in a feed ingredient or a finished feed, this reflects the history of that commodity. If a single mycotoxin is found, conditions during production, harvest or storage of the commodity were suitable for fungal growth. It is possible, but not probable, that conditions restricted growth to only one fungus. Hence, when one mycotoxin is present in a commodity, the probability that other mycotoxins are present is high. These data demonstrate the complexity of effects that can occur during mycotoxin interactions and clearly provide reason to suspect that mycotoxin interactions contribute to animal industry losses.
